The Riccati-Bernoulli Sub-ODE method is used for the first time to investigate exact wave solution of the perturbed nonlinear Schrodinger equation with Kerr law non linearity which describes the propagation of optical solitons in nonlinear optical fibers that exhibits a Kerr law non linearity. An infinite sequence of exact solutions can be obtained according to Backlund transformation. The proposed method also can be used for many other nonlinear evolution equations.
INTRODUCTION
The nonlinear partial differential equations (NLPDEs) play an important role to investigate many problems in mathematical physics (Ablowitz and Segur, 1981) (applied mathematics, plasma, biology etc). Recently, obtaining the exact traveling wave solution of NLPDEs making addition to interpretation these physical phenomena. There exist many methods to obtain the exact solutions of these problems such as, tanh -sech method (Malfliet, 1992; Malfliet and Hereman, 1996; , extended tanh -method (EL-Wakil and Abdou, 2007; Fan, 2000; Wazwaz, 2007) , sine -cosine method (Wazwaz, 2005; Yan, 1996) , homogeneous balance method (Fan and Zhang 1998; Wang, 1996) , Jacobi elliptic function method (Dai and Zhang, 2006; Fan and Zhang, 2002; Liu et al., 2001; Zhao et al., 2006) , F-expansion method (Abdou, 2007; Ren and Zhang, 2006; Zhang et al., 2006) , exp-function method (He and Wu, 2006; Aminikhah et al., 2009) , trigonometric function series method (Zhang, 2008) , expansion method (Wang et al., 2008a, b; Zhang et al., 2008; Mostafa, 2016) , the modified simple equation method (Jawad et al., 2010; Emad et al., 2014; Mostafa, 2015; Jawad et al., 2010) and so on. The above methods depend on the balancing rule (the nonlinear term with higher order derivative term) of the dual ordinary differential equations to the original NLPDEs which fails for some NLPDEs. The exact traveling wave solutions contain some parameters, if we give these parameters definite values we obtain the solitary wave solution.
This study shall propose a new method which does not depend on the balancing rule, namely the Riccati-Bernoulli Sub-ODE method (Emad and Mostafa, 2015) to seek traveling wave solutions of nonlinear evolution equations and according to a Backlund transformation we can generate infinite sequence of solutions of NLPDEs.
DESCRIPTION OF THE RICCATI-BERNOULLI SUB-ODE METHOD
Consider the following nonlinear evolution equation:
(1) Where P is in general a polynomial function of its arguments, the subscripts denote the partial derivatives. The Riccati-Bernoulli Sub-ODE method consists of three steps.
Step 1. Combining the independent variables x and t into one variable:
Where the localized wave solution ( ) travels with speed V, by using Equations (2) and (3), one can transform Equation (1) to an ODE.
(4) where denotes
Step 2. Suppose that the solution of Equation 4 is the solution of the Riccati-Bernoulli equation (5) Where a, b, c, and m are constants to be determined later.
From Equation 5 and by directly calculating, we get: 
Case 2. When m ≠ 1, b = 0 and c = 0, the solution of Equation 5 is:
Case 3. When m ≠ 1, b ≠ 0 and c = 0, the solution of Equation 5 is
Case 4. When m ≠ 1, a ≠ 0 and < 0, the solution of Equation 5 is
and
Case 5. When m ≠ 1, a ≠ 0 and b2-4ac > 0, the solution of Equation 5 is: 
Where C is an arbitrary constant.
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BÄCKLUND TRANSFORMATION OF THE RICCATI-BERNOULLI EQUATION
When and are solutions of Equations (5), then (16) (17) Since, (18) Now, from Equations 16 and 18, we obtain:
That is, (20) Integrating above equation once with respect to , we get: (21) Where A_1 and A_2 are arbitrary constants.
According to Equations 21, we can get infinite sequence of solutions of Equation 5 and hence we can get infinite sequence of solutions of Equation 1.
APPLICATION
This equation is well-known (Zhang et al., 2010; Moosaei et al., 2011; Eslami et al., 2013 Eslami et al., , 2014 Mirzazadeh et al., 2014; Biswas and Konar, 2007) and has the form:  is also a version of nonlinear dispersion (Biswas and Konar, 2007) and (Biswas, 2003) . Equation 22 describes the propagation of optical solitons in nonlinear optical fibers that exhibits a Kerr law nonlinearity. Equation 22 has been discussed in Moosaei et al. (2011) using the first integral method and in (Zhang et al., 2010) using the modified mapping method and its extended. Let us now solve Equation 22 using Riccati-Bernoulli Sub-ODE method. To this end we seek its traveling wave solution of the form (Zhang et al., 2010; Moosaei et al., 2011) :
Where , k and   are constants, while
Substituting Equation 23 into Equation 22
and equating the real and imaginary parts to zero, we have:
With reference to Zhang et al. (2010) , this equation can be rewritten as follows: (34) to (37). According to Equations (34) and (35) when the parameters take the values (x=-5:5, t=-5:5), the solution represent periodic singular dark soliton; Equation (36) when the parameters take the values (x=-2:2, t=-2:2) and (u=-2:2), the solution represent kink shaped solution; and Equation (37) 
where C, A and B are arbitrary real constants. 
If these solutions are substituted into Equation 21, infinite sequence of solutions can be obtained. According to the above results, its physical meaning is compatible with the corresponding physics described by the perturbed nonlinear Schrodinger equation with Kerr law nonlinearity of optical fiber, which in fact, describes it as a soliton wave with one peak such as observed in sound wave (Figure 1 ).
CONCLUSIONS
In this article, a new technique was introduced to obtain the exact and solitary wave solutions of the perturbed nonlinear Schrodinger equation with Kerr law of Equation (34) Equation (35) Equation ( nonlinearity which agree with all nonlinear evolutions equations used in mathematical physics and does not depend on the balancing rule which fails for some nonlinear evolution equations. In addition to an infinite sequence of exact and solitary wave solutions can be generated according to a Backlund transformation of the Riccati-Bernoulli equation. It has been shown that the Riccati-Bernoulli Sub-ODE method is a powerful tool for all nonlinear evolution equations. Otherwise, the general solutions of the ODEs have been well known for the researchers. Furthermore, the new method can be used for many other nonlinear evolution equations.
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